Cystic adrenal neoplasms are uncommon and may be incidentally discovered during radiologic procedure not directly performed for the evaluation of adrenal disease. Cystic pheochromocytomas are uncommon neoplasms that originate from the adrenal medulla, clinically differing from the more frequent solid pheochromocytomas. Here, we report a case of 72 year-old woman affected by asymptomatic pseudocystic pheochromocytoma (70x50mm), incidentally discovered, with a false negative The screening for germline mutation of succinate dehydrogenase complex subunits (SDHB, SDHC), Von Hipple-Lindau syndrome (VHL) and multiple endocrine neoplasia type 2 (RET) genes were negative, finding only some polymorphisms for RET and SDHB. We emphasize the relevance of an accurate pre-operative diagnosis, especially in rare diseases, and the requirement of experience and multidisciplinary management in these rare pathologies.
Introduction
Cystic adrenal neoplasms are uncommon and may be discovered incidentally during a radiologic procedure not performed for the evaluation of adrenal disease. Adrenal pseudocysts accounts for about 40% of adrenal cysts [1] , and three mechanisms for their formation are hypothetical: a) cystic degeneration of primary adrenal neoplasm; b) degeneration of a vascular neoplasm, and c) malformation and hemorrhage of adrenal veins into the adrenal gland [2] .
Cystic pheochromocytomas are uncommon neoplasms that originate from the adrenal medulla, and differing from the more frequent solid pheochromocytomas, which present episodic headache, diaphoresis, palpitations and hypertension, and may be clinically silent [3, 4] .
Here, we report a case of asymptomatic pseudocystic pheochromocytoma, incidentally discovered, with a false negative 
Case report
A 72 year-old woman was admitted to our center with vague pain in abdomen and a well-defined mass (56x31 mm) localized between the right liver lobe and the right kidney at ultrasonography, attributable to the right adrenal gland.
The medical history reported type 2 diabetes mellitus, obesity, post-thyroiditis hypothyroidism and hypercholesterolemia. The patient was taking metformin, statin and levothyroxine. At clinical examination she did not show any sign of abdominal tumefaction or tenderness.
The physical findings were characterized by 160 cm tall, weighed 79 kg, waist circumference (WC) 107 cm, and body mass index (BMI) 30.5 kg/m2. Clinical blood pressure was 135/85 mmHg in clinostatism and in orthostatism, and heart rate was normal (68 beats/min) with sinus rhythm. Chest X-ray did not demonstrate pulmonary congestion and arterial blood gases were as follows: pH 7.40; PO2 91; PCO2 20; HCO3-18.1. Laboratory investigations including blood routine, electrolytes and chemistry were reported in Table 1 . Ambulatory blood pressure monitoring Table 2 ).
The patient with suspected of adrenal pheochromocytoma, underwent a computed tomography (CT) scan of abdomen and a retrocaval right adrenal mass (60x50 mm in diameter) with regular walls, thin septa and increased contrast enhancement was showed ( Figure 1 ). There were no other pathological findings in the abdomen. Moreover, an 123 I-MIBG scintigraphy revealed no abdominal pathological accumulation ( Figure 2 ). However, these findings meant that it was still possible that the right adrenal mass was a pheochromocytoma, which could have been dormant at that time but could, upon being triggered due to release of catecholamine. However, the adrenal mass was larger than 60 mm in diameter, and elective surgery was planned based on a multidisciplinary approach. We decided on open surgery to remove the right adrenal mass. Our surgeons performed exploratory laparotomy via midline under general anesthesia in elective conditions with appropriate therapy (alpha adrenergic receptor blockade and plasma expansion) with a good control of blood pressure. Exploration of abdomen revealed a 70 x 50 mm dark lesion originates from the right adrenal gland and was completely excised with adrenalectomy ( Figure 3 ). No cardiovascular alterations were found during operation. Histopathological examination of the adrenal lesion revealed a mass, measuring 65 x 50 x 50 mm in diameter with wall of 0.7 cm, without necrotic areas. Histological picture shows the wall of giant pseudocystic pheochromocytoma with typical architecture of "zellballen" nests, and peripheral sustentacular cells (Figure 4 A, B) . A diagnosis of an adrenal pseudocystic pheochromocytoma was made. The patient's postoperative course was uneventful and she was discharged ten days after the operation. Follow-up demonstrated that the patient remains well, ABPM was normal, and was asymptomatic five months after surgery with normal laboratory data ( Table 2 ).
Patient's informed consent for the publication of patient's data and images was obtained, subsequently all the major susceptibility genes were assayed with genetic testing. Screening for germline mutation of SDHB, SDHC and VHL genes was negative. We therefore decided to perform additional tests such as RET gene. We only revealed some polymorphisms of SDHB and RET genes (Table 3) .
Discussion
Adrenal tumors represent one of the most fascinating fields of contemporary endocrine research. Due to the advances in imaging techniques, the incidence of incidentally discovered adrenal masses (incidentalomas), is strictly increasing [5, 6] . Most of these incidentalomas are benign, hormonally inactive tumors of adrenocortical origin. Hormone secreting adrenocortical adenomas may lead to severe diseases with significant morbidity and mortality including hypercortisolism or primary aldosteronism [7, 8] . Despite being a rare tumor, adrenocortical cancer is a clinically relevant disease, since its prognosis is very poor in advanced stages [9] .
Tumors arising from adrenal medullary tumors, as pheochromocytomas, are responsible for an important and potentially curable cause of secondary hypertension [10] [11] [12] [13] . They are solid and well vascularized neoplasm, and very rarely they may present as predominantly cystic mass [14] . Many patients with catecholamines secreting tumors do not show the classical symptoms such as headache, palpitations and diaphoresis, and approximately half have normal blood pressure [15] [16] [17] . Moreover, their symptoms are generally associated with an abdominal mass or even pain, particularly if the mass attains large dimensions. In this report we described a patient with incidentally discovered giant pseudocystic pheochromocytoma that no displayed the classical symptoms of the adrenergic syndrome, but her initial presentation was an abdominal pain with discomfort.
When an adrenal mass is incidentally detected, the occurrence of any subclinical cortisol or aldosterone secreting lesion, and a pheochromocytoma is excluded. Moreover, to resect all adrenal non-functioning lesions, which are suspicious for adrenocortical carcinoma at imaging, because fine needle aspiration biopsy (FNAB) does not always allow to distinguish from malignant primary adrenocortical cancers [18, 19] . Adrenal cysts are infrequently observed, and some cases have been reported in the literature [20] [21] [22] . In particular, the first report describes a case with bilateral pheochromocytoma presenting as primarily cystic suprarenal masses [20] . The second case is a large pseudocystic pheochromocytoma associated with pneumatosis cystoides intestinalis [21] . The third case is a 64 year-old man with right flank pain, hematuria and pseudocystic adrenal pheochromocytoma [22] .
Cysts of adrenal gland are usually non-functional, asymptomatic and incidental findings, and are histologically clarified in endothelial cyst, pseudocyst and infectious cyst [20] . Adrenal pseudocyst consists of a fibrous wall without a cellular lining [23] , and their etiology remains today uncertain. An hypothesis include hemorrhage into adrenal gland parenchyma secondary to trauma, cystic degeneration of primary adrenal neoplasm and a vascular neoplasm or malformation [24] [25] .
In a total of 41 cases of macroscopically cystic lesions among patients who underwent at the Mayo Clinic, experienced over a 25 years period, Erickson and coworkers [26] Recently, Kyoda et al. [28] , in 31 patients with radiographically diagnosed pheochromocytoma, experienced three cases of adrenal pseudocysts that were pre-operatively diagnosed as pheochromocytoma. In particular MIBG scintigraphy was negative in all of the pseudocystic patients, but positive in all adrenal solid pheochromocytoma patients. In our case I-MIBG. Both tracers combined have shown to have increased specificity (95%), but the sensitivity is only 80% to 90% [29] [30] [31] . However, tumors less than 1.5 cm in diameter, and with extensive necrosis or hemorrhage may yield false negative results due to poor uptake of the tracer with the possibility of false negative results scintigraphy should be complemented with hormonal evaluation and imaging studies to establish accurate diagnosis.
MIBG can also point to additional lesions not indicated by conventional imaging in patients with metastatic disease or multifocal disease associated with mutations of diseasesusceptibility genes [32] . Moreover, a false negative 123 I-MIBG is frequently related to metastatic tumors and usually due to SDHB mutations with unfavourable prognosis [33] .
In our patient we performed genetic tests (SDHD, SDHB, VHL and RET) [34] but we revealed non-genetic mutations. Finally, the guidelines of the American Association of Clinical Endocrinologists and American Association of Endocrine Surgeons do not recommend routine use of MIBG scintigraphy [35] .
Conclusion
The pseudocystic and asymptomatic adrenal pheochromocytoma is rare. We would like to emphasize importance of pre-operative diagnosis, and the treatment in these forms requires experience and multidisciplinary management.
